Objective: Anxiety and depression are prevalent among medical students. Brazilian medical students have higher levels of depression and lower quality of life than their U.S. counterparts, and no preventive intervention exists for this risk group in Brazil. The Unified Protocol for Transdiagnostic Treatment of Emotional Disorders (UP), a cognitive-behavioral treatment protocol for neuroticism, was recently adapted into a single-session, preventive intervention. This study tested the impact of this protocol on psychiatric symptoms and quality of life in Brazilian medical students.
Introduction
Medical school is a long and arduous journey. It has been shown that psychological distress is greater in medical students than their age-matched peers. 1, 2 The high prevalence of anxiety and depression disorders in this group has been clearly established, 3, 4 and a study at the University of California found that 24% of medical students had depressive symptoms. 5 The psychological distress experienced by medical students could be due to several potentially harmful effects of medical education, such as low levels of empathy, diminished academic performance, 6 low professionalism, 7, 8 suboptimal patient care practices, 2, 9 and substance abuse. 10 Several factors have been identified as possible causes of these findings, for example, the need to cope with patient suffering and death, lack of time, competitiveness, stringent academic demands and frequent examinations, all of which can decrease quality of life (QoL) among medical students. [11] [12] [13] [14] [15] Additionally, psychological distress may play a part in psychopathology, which could contribute to suicidal behavior. Suicide rates among young people have increased over the past three decades. 16 Downs et al. 17 found that almost 8% of medical students met the criteria for high/significant suicide risk and that 10 of every 13 at-risk students were not receiving mental health treatment, indicating that there is a high proportion of untreated, at-risk, and potentially suicidal individuals in this population.
One Brazilian study reported that 24.9% of medical students experienced depressive symptoms while enrolled in medical school. 18 Brazilian medical students have higher levels of depression, stress, and exhaustion, as well as less engagement in wellness behaviors and lower QoL than those in the USA. 19 Damage to mental health is not only an issue for students: it can persist as a substantial component of a physician's life. Physicians are a known risk group for suicide. In a recent metaanalysis, the suicide rate for female and male medical doctors was more than 200% and 40% higher, respectively, than that of women and men in other professions. 20 Preventive mental health measures can prevent suffering, reduce inequality, create healthy and productive adults, and offer social and economic returns. 21 Although there are different approaches, cognitive-behavioral therapy (CBT) is the most studied and effective approach to preventing mental health problems. [22] [23] [24] A meta-analysis found that preventing psychiatric illness was not linked to protocol duration, since shorter interventions had the same effect size as longer ones. 25 These findings suggest that brief interventions may also be effective, with the additional advantages of easier application and lower cost.
The Unified Protocol for Transdiagnostic Treatment of Emotional Disorders (UP) 26 is a cognitive-behavioral intervention designed to address neuroticism, which has been considered a predictor of depressive and anxiety disorders. [27] [28] [29] [30] The UP consists of eight treatment modules; the five ''core'' UP modules are designed to replace maladaptive and avoidant reactions through adaptive coping strategies. The UP has shown efficacy in treating anxiety, 31, 32 unipolar and bipolar depression, 31, 33 post-traumatic stress disorder, 34 borderline personality disorder, 35 nonsuicidal self-injury, 36 alcohol abuse, 37 and eating disorders. 38 Recently, the developers of the UP adapted the original treatment protocol into a single-session, transdiagnostic intervention aimed at preventing emotional disorders in at-risk college students. 39 The rationale for this brief, transdiagnostic preventive intervention was to deliver relevant strategies that are applicable across the full range of emotional experiences. Its single-session format can also facilitate cost-effectiveness and timeefficiency. In an initial pilot study, the modified preventive intervention had a small effect on neuroticism, QoL, and experiential avoidance in young adults at risk for emotional disorders. 38 However, this data has not yet been replicated, and no studies with this CBT protocol have been performed in lower-income countries, such as Brazil. Therefore, this study aimed to adapt the intervention tested by Bentley et al. 39 and examine its efficacy for promoting QoL and preventing anxiety and depressive symptoms in medical students, a high-risk group in Brazil.
Methods

Study design and participants
This was an open trial study. The students were recruited from two federal universities in southern Brazil through posters, Facebook, and institutional e-mails in the second semester of 2017. All medical students in both universities were invited to participate in the study. To take part, the students had to be: 1) over 18 years of age, and 2) willing to participate in the intervention. Students with psychotic symptoms, severe depressive episode, and acute psychiatric risk were excluded.
All participants were assessed individually with a structured psychiatric interview, followed by the Mini-International Neuropsychiatric Interview (MINI). 40 The MINI is a short diagnostic interview for DSM-IV and ICD-10 psychiatric disorders that is applied by trained psychiatrists or psychiatry residents. Students who were diagnosed with any psychiatric disorder at the time of the interview were informed about their diagnosis and treatment options. Students who presented with psychotic symptoms, a manic episode, or a severe depressive episode were referred for treatment, and if they presented an acute psychiatric risk, they were referred to the psychiatric emergency unit. Students with suicidal ideation were excluded from the study because this brief intervention focused on mild-to-moderate symptoms. It is important to point out that aspects of suicidality were evaluated by both a psychiatrist and the MINI instrument.
The single-session preventive intervention was conducted in a classroom at each university in the second semester of 2017. Altogether, 62 students participated in the intervention, divided into eight groups of a maximum of 10 people. After the intervention, two students were excluded because they were unavailable for reassessment in the follow-up. Table 1 depicts the epidemiological and sociodemographic characteristics of the sample. 
Procedure and measures
The intervention was applied in person 39 and focused on: 1) the functional nature of emotions; 2) mindful emotional awareness strategies; 3) cognitive flexibility; and 4) emotional avoidance and alternatives. 39 It was designed as a single 2-hour workshop to be accessible to the greatest number of students in university centers. After the single-session intervention, one printable support worksheet was sent to the participants by e-mail each week for one month to remind them of the ''take-away messages'' and practical exercises in each module. The intervention was applied by two researchers: one was a psychiatrist trained in CBT and the other was a psychiatrist specializing in mindfulness.
The protocol was translated into Brazilian Portuguese by two independent researchers, and any discrepancies were further discussed and resolved by the other researchers. Final decisions were made after considering three key aspects: adhering to the original protocol, ensuring participant understanding, and prioritizing cultural relevance. The adaptation process also included evaluation of the UP video material, since each key concept in the original intervention 39 is illustrated with a brief video. The suitability of the videos for each concept was discussed among the researchers. Research assistants, including medical students and psychiatry professors, evaluated the adequacy of the video for our target population. This first version was tested with a sample of 10 volunteer medical students who consented to participate.
After inclusion in the study, the baseline assessment was administered through self-applied questionnaires:
1) The Multidimensional Experiential Avoidance Questionnaire (MEAQ) 41 was used to evaluate the tendency to avoid uncomfortable thoughts or feelings It includes 62 items, with higher scores indicating more severe symptoms. This rating scale was translated into Portuguese. 42 2) The Quality of Life Enjoyment and Satisfaction Questionnaire Short Form (Q-LES-Q-SF), 43 was used to assess the degree of satisfaction and pleasure in various areas of daily functioning. The Q-LES-Q-SF includes 16 items and has been translated and validated (Cronbach's alpha = 0.78) into Portuguese. 44 3) The Rosenberg Self-Esteem Scale (RSE) 45 was used to evaluate self-esteem. The RSE consists of 10 items and has been validated for Brazilian Portuguese, 46 showing good reproducibility. 4) The Interpersonal Reactivity Index (IRI) 47 was used to measure affective, cognitive, and behavioral empathy. This scale consists of 21 items and has been validated (Cronbach's alpha = 0.75) for Brazilian Portuguese. 48 5) The Overall Anxiety Severity and Impairment Scale (OASIS) 49 was used to assess anxiety, including frequency, intensity, and behavioral and functional aspects. This instrument consists of five items and has also been validated for Brazilian Portuguese. 50 6) The Beck Depression Inventory (BDI) 51 was used to evaluate depressive symptoms. It is a 21-question inventory and has been validated (Cronbach's alpha = 0.81) for the Brazilian population. 52 This baseline assessment was conducted up to 7 days before the intervention.
After the intervention session, the previously mentioned support material and exercises were e-mailed to the students each week for 1 month. Students diagnosed with a disorder could either begin psychotherapy or medication; they were questioned about these interventions in the follow-up interviews and these factors were controlled for in the statistical analysis. At 7 and 30 days after the intervention, the students were evaluated online using the MEAQ, Q-LES-Q, RSE, IRI, and OASIS scales. Ninety days after the intervention, in addition to these scales, a new psychiatric evaluation was performed with the BDI and MINI instruments. The students were also asked about improvement in subjective factors during this period with an unstructured questionnaire (physical activity, sleep quality, better use of leisure time, appetite/eating habits, family relationships, mindfulness, greater acceptance of emotions, study habits, participation in parties and events, academic performance, social life, procrastination, better cognitive flexibility, and drug use).
Statistical analysis
The statistical analysis was performed in SPSS version 20.0. Normality was tested with the Kolmogorov-Smirnov test. Little's MCAR test was used to control for missing data, which tests the null hypothesis that the missing data is missing completely at random (MCAR). If the p-value is less than 0.05, the usual interpretation is that the missing data is not MCAR. Our results for Little's MCAR were X 2 = 10.381, Sig. = 0.663. Student's t-test was used for normally distributed variables, and the Wilcoxon U test was used for non-normally distributed variables. We used Pearson's and Fisher's chi-square tests and Yates tests to compare categorical variables. Analysis of variance, Mauchly's test, the Greenhouse-Geisser test, and posthoc Bonferroni were used to compare linear variables with normal distribution. Spearman's correlation coefficient was used for linear correlations between variables with non-normal distribution. Logistic regression (forward conditional method) was used to calculate associations between the variables. The significance level was set at p o 0.05.
Ethics statement
All participants provided written informed consent prior to participation. This study is consistent with the Guidelines and Norms for Research Involving Human Beings (Resolution 466/12) and follows the ethical principles of the Declaration of Helsinki. The Universidade Federal de Ciê ncias da Saú de de Porto Alegre and the Hospital de Clínicas de Porto Alegre ethics committee approved the study (no. 2.324.309). This study was registered in the Brazilian research database (CAAE: 7365.8817.3.1001. 5327) and in the Clinical Trials database (NCT03518411).
Results
As shown in the flowchart (Figure 1 ), 76 students contacted the researchers about participation and 64 agreed to attend the initial evaluation (psychiatric interview plus scales). Two students were excluded: one due to acute psychiatric risk and one was unavailable for the session.
The frequency of psychiatric diagnoses before and after the intervention is presented in Table 2 . Compared with baseline values, we observed clinical improvements in social anxiety disorder (p = 0.013) and panic disorder (p = 0.001) at 90 days after the UP. Fisher's test was performed to measure the potential impact of psychotherapy or use of psychiatric medication on this improvement and the results were not statistically significant.
We observed statistically significant improvement in depressive symptoms (BDI 11.64 vs. 7.82, p o 0.001) and in QoL (Q-LES-Q 0.602 vs. 0.675, p o 0.001) in the self-report scales. These outcomes are described in Table 3 and illustrated in Figure 2 . To analyze factors that may have influenced these findings, we stratified our sample into those who did or did not improve at least 10% in final BDI and Q-LES-Q scores compared to baseline. We carried out a bivariate comparison of gender, university, ethnicity, sexual orientation, marital status, living situation, religion/spirituality, semester, family history of psychiatric illness, psychotherapy, psychopharmacology, adherence to practical activities, the subjective improvement questionnaire, MINI psychiatric diagnoses, and BDI, Q-LES-Q, IRI, RSE and OASIS scores. Variables with a significant association (p o 0.10) were included in the logistic regression model (Table 4 ). Sexual orientation (heterosexual and homosexual), baseline BDI and OASIS scores, and diagnosis of bulimia were included as dependent variables for the QoL outcome (improvement in Q-LES-Q scores). The dependent variables included in the logistic regression model for reduced depressive symptoms (reduction in BDI scores) were living alone, living with relatives, and Q-LES-Q score. The students with the greatest reduction BDI scores lived alone or with family members. Regarding QoL, Q-LES-Q score improvement Figure 1 Flowchart of students included in the study. was moderately influenced by reduced anxiety severity (OASIS, p = 0.034) and depression symptoms (BDI, p = 0.005). Regarding the BDI outcome, students who lived alone (p = 0.007) or with relatives (p = 0.015) showed greater reduction of depressive symptoms than those who lived with friends. Furthermore, BDI score reduction was significantly related to Q-LES-Q score improvement (p = 0.001). It should be pointed out that the onset of pharmacological or psychotherapeutic treatment, as well as compliance with the e-mailed activities, had no significant influence on these outcomes.
In the subjective assessment of whether the intervention helped improve some aspect of life (on a scale of 1 to 5: 1 = not at all, and 5 = completely), 79.8% of the students responded with three or more points. The student-defined subjective changes are described in Table 5 .
Discussion
This study translated and adapted a preventive intervention based on the UP 32,39 for use with Brazilian medical students. The students rated the intervention as highly acceptable and most reported that it was beneficial. There was statistically significant improvement in BDI and Q-LES-Q scores and in the prevalence of panic disorder and social anxiety disorder. It should be pointed out that most of the participants had symptoms of depression and anxiety (although we did not select for elevated levels of anxiety or depression) and, surprisingly, approximately 78% of the sample had some psychiatric disorder. This high prevalence of psychiatric symptoms and disorders could be explained by the fact that the Brazilian population is exposed to stressful socioeconomic-related situations. 53 Another point to consider is that access is difficult to specialized public health services such as psychiatry or psychotherapy, 54 so treatment-seeking students may have been especially interested in the study.
We found that most of the medical students who participated in this study learned new concepts and new skills. Curiously, the curriculum of medical disciplines encompasses medical psychology and psychiatry, so our sample consists of participants with a certain level of psychoeducation on mental health conditions. Thus, although behavioral sciences have been taught for a considerable time in the medical curriculum, it seems that they do not meet the personal needs of students. More than 70% of our subjects responded that they could deal more appropriately with their emotions after the intervention.
Our intervention was focused on preventing mental disorders by reducing subsyndromal symptoms. It was effective in reducing depressive symptoms according to BDI scores. The reduction in BDI scores was greater among students who lived alone or with family members. Perhaps those who lived with colleagues had already experienced, through the socialization process, the benefits of a group intervention. A previous prevention program that was effective in reducing depressive symptoms in adolescents specifically emphasized the importance of the social network, and the participants remained at a low level of depressive symptoms due to strong social networks. 55 In the present study, it could be that participating in a group with colleagues and sharing aspects of their mental health had a positive impact, particularly for those who did not have a strong social network. However, we could not analyze the group effect in our study due to the open trial design.
According to the Q-LES-Q scores, the participants' QoL improved after the intervention, and the variation in Q-LES-Q improvement was associated with the change in BDI and OASIS scores. This finding is in accordance with the literature, [56] [57] [58] [59] [60] which reports that there is a strong inverse correlation between QoL and depressive symptoms. However, we did not find a statistically significant reduction in anxiety symptoms after the intervention. This might be due to the fact that baseline OASIS scores were below the cutoff point for anxiety prior to application of the protocol, which could have made it difficult to observe changes in this outcome.
There was a reduction in the frequency of psychiatric diagnoses after the intervention, mainly regarding panic disorder and social anxiety disorder. These outcomes might be due to the fact that most participants had mild symptoms (OASIS o 8, mild anxiety). Presumably, a brief education-style workshop in the UP format was effective for both preventing and treating these disorders. It could be that that the participants recovered because the natural history of these disorders has a wax-and-wane pattern. In addition, the timing of the intervention and follow-up assessments during the academic year could have impacted our findings. To minimize this limitation, the single-session intervention was delivered weekly over a period of 2 months with students from different classes. There was no significant change in RSE scores. This might have occurred because self-esteem is a long-term aspect and interferes with personality characteristics. 61 Additionally, there was no improvement in empathy (IRI). Although the protocol was not focused on empathic issues, this variable was incorporated to assess whether reducing psychiatric symptoms would promote empathy. Meanwhile, MEAQ scores had improved significantly at 7 and 30 days after the intervention. Nevertheless, the improvement disappeared by the 90-day follow-up. Perhaps more frequent or intensive interventions might be needed for more significant findings.
The fact that 80% of the students reported that they had benefited from the intervention reinforces the importance of making preventive interventions for psychiatric disorders systematically available in the academic environment for medical students. However, our results should be interpreted in light of some limitations. Ours was a convenience sample, which could have created a selection bias, i.e., students without psychiatric symptoms might not have felt motivated to participate in the intervention. Similarly, students with a mental illness associated with social impairment might have avoided participation. Moreover, it was an open study with no control group, and no comparisons were made between subjects undergoing individual therapy and those on a waiting list. Furthermore, due to the scarcity of psychoeducation about emotions and feelings in Brazil, simply meeting and conversing about the subject might have benefitted the students.
Although the majority of the disease burden associated with mental illness is attributed to disability rather than mortality, these disorders have a large economic impact, including lost productivity, career/family costs, and government expenditure. 62 Preventing mental disorders among young people is one of the soundest investments a society could make, and the benefits include higher productivity, lower treatment costs, less suffering and premature mortality, more cohesive families, and better adjusted and more successful people. 63 This study concludes that the UP was an acceptable and feasible intervention for preventing mental disorders in a risk group. The single 2-hour session transdiagnostic group format of reduces financial costs and facilitates the program's dissemination. Further studies are required on measures for preventing mental disorders, including randomized controlled trials.
